Rapid diagnosis of plant virus diseases by transmission electron microscopy.
A clear and rapid diagnosis of plant virus diseases is of great importance for agriculture and scientific experiments in plant phytopathology. Even though negative staining and transmission electron microscopy (TEM) are often used for detection and identification of viral particles and provide rapid and reliable results, it is necessary to examine ultrastructural changes induced by viruses for clear identification of the disease. With conventional sample preparation for TEM it can take several days to obtain ultrastructural results and it is therefore not suitable for rapid diagnosis of virus diseases of plants. The use of microwave irradiation can reduce the time for sample preparation for TEM investigations. Two model virus-plant systems [Nicotiana tabacum plants infected with Tobacco mosaic virus (TMV), Cucurbita pepo plants infected with Zucchini yellow mosaic virus (ZYMV)] demonstrate that it is possible to diagnose ultrastructural alterations induced by viruses in less than half a day by using microwave irradiation for preparation of samples. Negative staining of the sap of plants infected with TMV and ZYMV and the examination of ultrastructure and size were also carried out during sample preparation thus permitting diagnosis of the viral agent by TEM in a few hours. These methods will contribute towards a rapid and clear identification of virus diseases of plants and will be useful for diagnostic purposes in agriculture and in plant phytopathology.